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ABSTRACT

This report documents the procedures, performance, and results obtained from the
M-52 spray booth qualification test. The test was conducted at Thiokol Corporation,
Space Operations, M-52 Inert Parts Preparation facility. The purpose of this testing
sequence was to ensure the spray booth would produce flight qualified hardware.

The testing sequence was conducted in two series. The first series was
conducted under CTP-0142, Revision A. The second series was conducted in
accordance with CTP-0142, Revision B.

The test sequence started with CTP-0142, Revision A. The series consisted
of the contamination removal test and the performance test. The contamination
removal test was used to assess the Teflon level in the spray booth. The perform-
ance test consisted painting and Chemloking a forward dome inside the spray booth
per flight procedures. During the performance test, two sets of witness panels

(case/insulation and steel/epoxy/steel) were prepared and pull tested.

The CTP-0142, Revision B, series of testing consisted of re-testing the steel\
epoxy\steel witness panels. The pull tests analysis indicates the results of
the tensile tests were comparablé, to the systems tunnel witness panel database.
The exposed panel set and the control panel set average tensile values were above
the A-basis lower limits established on the systems tunnel witness panel database.

It is recommended that the M-52 spray booth be qualified for producing flight

hardware.
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B oo, microns
deg........ degree
ft......... foot
ft2 ........ square foot
| A cubic foot
FTIR ...... Fourier transform infrared (spectroscopy)
hr ........ hour
mg ........ milligram
NA ........ not applicable
NASA ...... National Aeronautics and Space Administration
NVR ....... nonvolatile residue
ph ........ pounds per linear inch
psi ........ pounds per square inch
R&D .. ... .. research and development
RSRM ... ... redesigned solid rocket motor
TRR . ...... test readiness review
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1
INTRODUCTION

This report documents the procedures, performance, and results obtained from the
M-52 spray booth qualification test. The test was conducted at Thiokol Corporation,
Space Operations, M-52 Inert Parts Preparation facility. The purpose of this testing
sequence was to ensure the spray booth would produce flight qualified hardware.

The testing sequence was conducted in two series. The first series was
conducted under CTP-0142, Revision A. The second series was conducted in
accordance with CTP-0142, Revision B. The second series was conducted due to
the failure of the epoxy/steel/epoxy witness panels to meet the pass/fail criteria.
The pass/fail criteria taken from TWR-60445 is:

a. Detectable Teflon shall constitute a test failure. There must be no detectable
Teflon as verified by Fourier transform infrared (FTIR) (spectroscopy) analysis
of the surface wipes, environmental fallout panels, and the NASA Test Box
filter. No atypical levels of nonvolatile residue (NVR), as verified by NVR
analysis of surface wipes and environmental fallout panels (compared to nominal

paint pit conditions) are acceptable.

b. Inability to preform flight process shall constitute a test failure. Demonstrate
that pzalint;/Chemloko process can be performed on flight hardware inside the
spray booth.

c. Processed hardware must meet established standards. Compare witness panel
bond strength data to existing witness panel statistical database. Cross-hatch
paint adhesion tests must be within developed redesigned solid rocket motor
(RSRM) witness panel data history.

The steel/epoxy/steel bond strength configuration was used because it was
more sensitive to contaminants. An engineering assessment indicated that the pull
test results were outside the established tolerance of three standard deviations.
This assessment violated pass/fail Criteria C.

REVISION 0OC NO. _E0Q12 | vo
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The design team re-evaluated the testing sequence. The result of this
evaluation was Revision B to CTP-0142. The revision addressed only the
steel/epoxy/steel witness panels. The pass/fail criteria was rewritten into the
test readiness review (TRR) package as follows:

a. Contamination Removal Test

1. Teflon — No indications from FTIR analysis on booth wipes or
environmental fallout panels.

2. NVR — Amount of NVR is below the accurately detectable limit of 2 mg/ft
Therefore, pass/fail criteria is not applicable (NA).

3. Particulate — < 1,000 particle/ft* for particles of 5 s or greater.

b. Performance Test

1.  Vulcanized bonds — Within 3 0 (> X -30) of witness panel database.

2. Steel-epoxy bonds — If the exposed panel set (five total) has significantly
less bond strength at the 95 percent confidence level than the control panel
set (five total), then the test has failed.

Pass/fail Criteria 2.B was the only criteria that CTP-0142, Revision B
addressed. After the test was repeated, it was discovered the statistical pass/
fail criteria was not met because the discriminatory capability of the test was

underestimated.
Pass/fail Criteria 2.B was revised as follows (Appendix R):

Pass: If the exposed panels averages are above the systems tunnel witness panel
database A-basis lower limit, or if the exposed panel set does not have a significantly
lower tensile adhesion bond strength than the control panels at the 95 percent

confidence level.

Fail: If any of the exposed panel averages fall below the systems tunnel witness
panel database A-basis lower limit, and the exposed panel set has a significantly
lower tensile adhesion bond strength than the control panels at the 95 percent

confidence level.

The witness panel data that was produced by CTP-0142, Revision B, did meet

the revised pass/fail criteria.

REVISIoN oocwo. TWR.50012 | v
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1.1 TEST ARTICLE DESCRIPTION

The test article consisted of a stainless steel room, 21 ft wide by 36 ft long with an
11 ft high ceiling. The south wall provided a full wall filter vapor exhaust system.
The floor had been encapsulated prior to testing. The spray booth had two doors on
the west wall for personnel access, and one large door on the north wall used for
items to be painted (Figure 1).
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2
OBJECTIVES

The objectives are taken from Test Plan CTP-0142, Revision B.
a. Verify the M-52 Spray Booth is free of Teflon and all other contamination.
b. Certify the M-52 Spray Booth for painting flight components.

C. Certify that the M-52 Spray Booth contamination/cleanliness level is both
adequate for spraying paint and/or adhesives and the contamination/
cleanliness controls placed on the booth will provide the stability required
for processing flight hardware through a "critical process”.

REVISION POCNO.  TWR.K0012 | vo
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EXECUTIVE SUMMARY

3.1 SUMMARY

The testing sequence was conducted in two series. The first series was conducted
under CTP-0142, Revision A. The second series was conducted in accordance with
CTP-0142, Revision B.

The test sequence started with CTP-0142, Revision A. The series consisted
of the contamination removal test and the performance test. The contamination
removal test was used to assess the Teflon level in the spray booth. The perform-
ance test consisted painting and Chemloking a forward dome inside the spray booth
per flight procedures.

FTIR samples, environmental fallout panels, a NASA test box filter, particulate
counts, and NVR data were analyzed during the contamination removal test for the
presence of Teflon and found to be acceptable.

The painting/Chemloking procedures were performed on a forward dome
inside the spray booth without incident and were found to be acceptable. During
the performance test, two sets of witness panels were prepared and pull tested. One
set was prepared for case/insulation bond strength testing and one set was prepared
for steel/epoxy/steel bond strength testing. The case/insulation witness panels used
in CTP-0142, Revision A, had acceptable bond strengths. The steel/epoxy/steel
witness panels had predominately adhesive failure and an average bond strength that
was not within five standard deviations of the established steel/epoxy/steel witness
panel database.

The CTP-0142, Revision B, series of testing consisted of re-testing the
steel\epoxy\steel witness panels. A total of ten panels were prepared and tested.
The pull tests analysis indicates the results of the tensile tests were comparable to
the systems tunnel witness panel database. The exposed panel set and the control
panel set average tensile values were above the A-basis lower limits established on
the systems tunnel witness panel database.
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3.2 CONCLUSIONS
Objective

Verify the M-52 spray booth is free of
Teflon and all other contamination.

Certify the M-52 spray booth for paint-
ing flight components.

Certify that the M-52 Spray Booth
contamination/cleanliness level is both
adequate for spraying paint and/or
adhesives and the contamination/
cleanliness controls placed on the
booth will provide the stability
required for processing flight hardware
through a "critical process”.

3.3 RECOMMENDATIONS

Conclusion

Verified. The FTIR wipes proved that the
spray booth was free of Teflon contamina-
tion.

Certified. During the performance portion
of the test, a forward dome was moved into
the spray booth and processed (primer and
top coat sprayed on the outer diameter,
Chemlok primer and bonding agent sprayed
on the inner diameter) per flight
procedures without incident.

Certified. The contamination levels in the
spray booth are comparable with the bond-
ing facility already in use. The witness
panel data per CTP-0142, Revision B,
proved the cleanliness of the spray booth.

It is recommended that the M-52 spray booth be qualified for producing flight hard-

ware.
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4
INSTRUMENTATION

The following instruments/measuring devices were used to validate the test:

Conscan II unit

Atcor Portable Particulate Counter
Instron Tensile Machine

Analog Diffuse Reflectance FTIR
Grant Series Squirrel Meter/Logger
NASA Test Box

™o oA oop

Calibration system requirements were in accordance with MIL-STD-45662.

5
PHOTOGRAPHY

Still black and white and color photographs of the test article configuration were
taken. Copies of the photographs (series Numbers 116023, 116282, 117017, 117716,
117672, and 117654) are available from the Thiokol Corporation Photographic
Services department.
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6
RESULTS AND DISCUSSION

6.1 TEST ARTICLE ASSEMBLY

The spray booth did not need assembly. The case/insulation witness panels,
the epoxy/steel/epoxy witness panels, and the environmental fallout panels were
assembled and prepared according to TWR-17123 for the first test series in
CTP-0142, Revision A. The epoxy/steel/epoxy witness panels were assembled
and prepared according to CTP-0142, Revision B, for the second test series.

6.2 TEST DESCRIPTION

The testing sequence was conducted in two series. The first series was conducted
under CTP-0142, Revision A. The second series was conducted in accordance with
CTP-0142, Revision B.

6.2.1 CTP-0142, Revision A, Testing Series
The test sequence started with CTP-0142, Revision A. The series consisted of the
contamination removal test (Figure 2) and the performance test. The results of

these tests are described as follows.

6.2.1.1 Contamination Removal Test Results. The contamination removal test was
used to assess the Teflon level in the spray booth. FTIR samples, environmental
fallout panels, a NASA Test Box filter, particulate counts, and NVR data were
analyzed in this assessment.

6.2.1.1.1 FTIR Sample Analysis. The FTIR analysis of the spray booth walls and
ceiling is described in this section. Prior to any testing, the spray booth was cleaned
and FTIR wipes were taken from the walls and ceiling. There were 21 samples
analyzed. The areas where the wipes were taken are defined in Figure 3. The
results of the wipes showed Teflon present in the spray booth (Appendix A).

After the spray booth was cleaned per CTP-0142, Revision A (Figure 4), a
second FTIR wipe was conducted. There were 26 samples analyzed. The results
of the wipes showed Teflon present in the spray booth (Appendix B).

REVISION DOC NO. TWR-50012 | VoL
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The spray booth was cleaned a second time per CTP-0142, Revision A. A third
FTIR wipe was conducted. There were 26 samples analyzed. The results of the
wipes showed Teflon present in the spray booth (Appendix C).

Before a third cleaning was done, a fourth FTIR wipe was conducted on the
spray booth north door, inside the air ducts in the spray booth ceiling, on the
outside blower housing, on the outside blower blades on the spray booth roof, on the
outside roof by the blower ducts, on the outside screen of the blower, and on an
east wall area that was suspected as having Teflon embedded in/on its surface
(Appendix D). It was discovered that the cleaning aids and solvent were not
disposed of frequently (Appendix E). The cleaning process was modified to dispose
of the cleaning aids/solvent frequently to prevent movement of Teflon from one area

to another.

The spray booth was cleaned a third time and a fifth FTIR wipe was con-
ducted. A total of 26 samples were analyzed (Appendix F). Of the 26 samples, two
areas (East Wall No. 2 Low, see Figure 3, and the North Door West Side) were
identified as having traces of Teflon, the other 24 showed no signs of Teflon. The
two areas were re-cleaned and FTIR wipes were analyzed. The two areas showed no

presence of Teflon (Appendix G).

6.2.1.1.2 Environmental Fallout Panel Results. The environmental fallout panels
(Figure 5) were analyzed for Teflon and NVR contamination. FTIR wipes were
taken from the panels before and after the first and second spray booth operational
cycles (5 hr at 135°F). The wipes included panel samples and particulate samples
taken from the panels. A total of 32 samples (eight before each 5-hr operational
cycle and eight after each 5-hr operational cycle) were analyzed. No Teflon was
detected on any of the samples (Appendix I).

NVR contamination analysis was conducted before the spray booth cleaning
started and after the spray booth was declared clean of Teflon. The detectable limit
of NVR was 2.0 mg/ft’. After the spray booth was cleaned, the northwest environ-
mental fallout panel showed 2.2 mg/ft>. All of the other environmental fallout
panels showed less than 2.0 mg/ft* of NVR levels (Appendix J).

6.2.1.1.3 Particle Counter Results. The particle counter (Figure 5) was used before
the first cleaning operation per CTP-0142, Revision A, and after the last cleaning
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operation per CTP-0142, Revision A. The particle counter uses lasers to count
particulate in the air. It does not trap particulate in a filter. Therefore, no FTIR or
NVR analysis were conducted on the particulate counts. Data from the first particle
counter usage was lost. The average particulate count after the last spray booth
cleaning was 14 particles (5 p or larger)/ft® of air (Appendix J). The pass/fail
criteria was established at less than or equal to 1,000 particles/ft’ for particles of 5 u
or larger. The particulate count was well within the pass/fail criteria.

6.2.1.1.4 NASA Test Box Results. The NASA Test Box (Figure 5) was used to catch
airborne particles for FTIR analysis. The Test Box was used before the first spray
booth cleaning per CTP-0142, Revision A, and after the last spray booth cleaning.
The FTIR analysis showed no Teflon detected on the Test Box filter (Appendix K).

6.2.1.2 Performance Test Results. The performance test consisted of painting and
Chemloking a forward dome inside the spray booth per flight procedures. Two sets
of witness panels (Figure 6) were prepared per TWR-17123. One set was prepared
for case/insulation bond strength testing and one set was prepared for
steel/epoxy/steel bond strength testing.

6.2.1.2.1 Witness Panel Results. The case/insulation witness panels (three total)
showed average tensile adhesion strengths of 823 psi, 822 psi, and 858 psi. The
average peel strengths for the case/insulation witness panels were 179 pli, 162 pli,
and 166 pli. The cases/insulation witness panel database mean is 756 psi and

172 pli. The case/insulation witness panels used in CTP-0142, Revision A, had
acceptable bond strengths (Appendix L).

The steel/epoxy/steel witness panels did not fare as well. To begin with, only
two panels were prepared. CTP-0142, Revision A, required three panels to be
tested. The steel/epoxy steel witness panels had average tensile strengths of
2,914 psi and 3,875 psi (Appendix L). The steel/epoxy/steel witness panel database
mean is 5,588 psi and that mean at five standard deviations is 3,734 psi. The two
steel/epoxy/steel witness panels had predominately adhesive failure and an average
bond strength that was not within five standard deviations of the established
steel/epoxy/steel witness panel database.
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An investigation revealed the following deviations concerning the
steel/epoxy/steel bond strength configuration witness panels:

a. The witness panels were not prepared in accordance with Section 8.2.2, sub-
section A of the test plan. The panels were prepared without silane primer
application to the steel bond surface. Silane primer is an adhesion promoter
that increases the nominal bond strength approximately 10 percent and
precludes possible surface contamination.

b. The environment of the test panels was not adequately controlled prior to epoxy
and test button application. The witness panels remained in the spray booth
after the forward dome was coated without any contamination controls for
approximately 7 days before being sent to the R&D Lab for test assembly.

c. While on the panel holder, the witness panels were covered with ’black poly’
plastic covering after the forward dome was coated and prior to epoxy and test
button application. The witness panel bond strengths could have adversely
affected by transference of contamination from ’black poly’ plastic covering.

The results of the steel/epoxy/steel witness panel tests initiated an engineer-
ing evaluation test. This test was performed outside the parameters of CTP-0142,
Revision A. The test objective was to account for the effects of the test variables
introduced during the test performance. The testing sequence and test conclusions
are outlined in Appendix M. The analysis of the engineering evaluation initiated
CTP-0142, Revision B.

6.2.1.2.2 Dome Procedure Analysis. The performance test consisted of painting
(primer and topcoat) and Chemloking (primer and bonding agent) a forward dome
(see Figure 6) inside the spray booth per flight procedures. The procedures were

performed without incident and were found to be acceptable.

In addition to the painting sequence, Ron Brock, NASA, requested that witness
panels be paint adhesion tested. Three witness panels were placed inside the spray
booth and painted along with the test dome. Two witness panels were placed in the
paint pit and painted with the Flight 17B aft dome. All five panels were then
tested per ASTM-D-3359-87, Method B. The panels were all rated '4B’. The paint
results can vary from ’0B’ (worst case) to '5B’ (perfect). The '4B’ rating is most
common for flight component witness panels.

REVISION DOCNO.  TWR-G0012 I VoL
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6.2.1.2.3 Conscan Analysis. The test dome was conscanned before the Chemloking
process was accomplished. A total of 32 points on the interior of the test dome
were conscanned. An acceptable reading had to be above 378. All 32 readings were

above 378 (Appendix N).

6.2.1.2.4 Contamination Removal Analysis. After the performance test was con-
ducted, 28 wipes were taken from the walls and ceiling and FTIR analyzed. The
analysis showed no Teflon present in the spray booth (Appendix H). The environ-
mental fallout panels were analyzed for the presence of Teflon and NVR contamina-
tion. The analysis showed no presence of Teflon (Appendix J and O). The
particulate count was 24 particles (5 4 or larger)/ft’ of air (Appendix J).

6.2.2 CTP-0142, Revision B, Testing Series

This series of testing consisted of re-testing the steel\epoxy\steel witness panels.
A total of ten panels (Figures 7 and 8) were prepared and tested per CTP-0142,

Revision B.

The steel\epoxy\steel witness panels were grit blasted with new zirconium
silicate grit and vapor degreased with methyl chloroform. After the vapor degrease,
the witness panels were conscanned (Figure 9). A reading above 433 was acceptable.
Each panel was conscanned five times. The lowest reading average was 756. The
panels were acceptable after the conscan (Appendix P).

The witness panels were identified "A" through "J". "A" through "E" were
designated as the test set of panels and "F" through "J" were designated as the
control set of panels. The panels were wrapped in craft paper and placed in the
spray booth (Figure 10).

The craft paper was removed from the test set of panels. The spray booth
was subjected to an operational cycle (56 hr at 135°F). After the operational cycle,
the test set of panels was re-wrapped in craft paper and shipped to the development
laboratory.

A total of 120 tensile buttons were prepared with silane primer and dried for
3 hr. On each witness panel, a 24-hole template and 12 bondline spacers (0.03 in.)
were installed. EA 934NA epoxy was applied into each locating hole with a bondline
spacer. A thin layer of the epoxy was applied to each tensile button to wet the
bond surface. The tensile buttons were assembled to the corresponding locator holes
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Figure 8. Degreased Witness Panels ("F" through *J*)
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with bondline spacers and epoxy. The witness panels were installed into pressure
holders and allowed to cure for a minimum of 36 hr at ambient temperature
(Figure 11).

The pull tests were conducted by the Contamination Control Laboratory
(Figures 12 and 13). The pull tests analysis indicates the results of the tensile tests
(Appendix Q) are comparable to the systems tunnel witness panel database. The
exposed panel set and the control panel set average tensile values were above the
A-basis lower limits established on the systems tunnel witness panel database
(Figure 14). The statistical pass/fail criteria was not met because the discriminatory
capability of the test was underestimated.
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Figure 11. Witness Panels (postcure, prepull)
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LABORATORY REPORT

21 Mar. 1990

Originator: Vern Fitch
Ext 6344, M/S L62B

Request: LWR 592584
Laboratory log # 02-21-90-31122

Subject: FTIR Analysis of M-52 Spray Booth Wipe Samples for Teflon
Decontamination Testing, CTP-0142-A

FTIR analysis has been carried out on wipe samples taken from the ceiling
and walls of the M-52 spray booth. The samples up to the third cleaning were
taken by wiping an area about 5" x 5" square with a polypropylene wipe wet
with Freon TF. The samples taken after the third cleaning and those from the
surfaces outside the booth were obtained by wiping an area approximately 2
feet by 1 foot with a methylchloroform wet wipe. The presence of Teflon was
detected by the appearance of the C-F absorbance peaks at about 1160 and about
1230 wavenumbers.

Occurrence of Teflon After Cleaning

Sample Location Before First Second Third Fourth
South wWall #1 (High) Present Present None —_— None
(East) N
South wWall #1 (Low) — —_— — None _—
(East)
South wWall #2 (High) Present Trace None —_— None
(West) N
South Wall #2 (Low) —_— — _— None e
(West) N
North Door East Side — _— —— Present None
* *
North Door West Side ——— —_—— — Present  Trace *
East Ceiling #1 Trace Present None —— None
(North)
East Ceiling #2 Trace Present None —_— _—
East Ceiling #3 None Trace None — None
TWR-50012

A-2



Sample Location

East
West
West
West
West
East
East
East
East
East
East
East
East
West
West
West
West
West
West
West

West

Ceiling
(South)
Ceiling
(North)
Ceiling

Ceiling

Ceiling
(South)
Wall #1
(North)
wWall #1
(North)
wWall #2

wWall #2
wall #3
wWall #3

Wall #4
(South)
wall #4
{South)
wWall #1
(North)
wWall #1
(North)
wWall #2

Wall #2
Wall #3
Wall 43
Wall #4

{South)
wall #4

#4

#1

#2

#3

#4
(High)
(Low)
(High)
(Low)
(High)
(Low)
(High)
(Low)
(High)
(Low)
(High)
(Low)
(High)
(Low)
(High)

{Low)

Occurrence of Teflon After Cleaning

Before First Second Third Fourth
Present Present Trace — None
None None None —_— None
Trace None Trace - None
Trace None None — —_—
None None None — None
Present None Trace — None
Trace Trace Trace None None
Present Present Trace —_— None
Present Trace Present  Trace Trace**
Present Present Present —— None
Present Present Trace _— None
Present Present Trace — None
Present Trace Trace None None
Trace Trace Trace — None
None Trace Trace None None
None Trace None - None
— None None —_— None
— None Trace — None
—_— Present Trace Trace None
——— Present None _— None
Trace Present Trace None None

* The low south wall and north door samples were only taken after the 3rd
cleaning.

* These areas were cleaned a fifth time.
fifth cleaning.

No Teflon was detected after the

TWR-50012
A-3



In addition to the above test locations, an embedded surface on the east

wall was sampled before and after sanding with the following results:

Sample Location

East Wall Embedded Surface

Before Sanding

After First Sanding

After Second Sanding

Occurrence of Teflon

Trace

None

Trace (less than before sanding)

Also, a number of samples were taken outside of the spray booth with the
following results:

Sample Location

Spray Booth Ceiling Inside
Air Ducts #1

Spray Booth Ceiling Inside
Air Ducts #2

Outside
Outside
Outside

to
Outside
Control

Control

Control

Copies of the FTIR spectra are attached.

s

R. C. Raisor, Spectroéhemical Analysis

LABS0061
B1222

Blower Housing

Blower Blades on Roof
Roof by Blower Blades
Spray Booth

Screen of Blower
Sample #1

Sample #2

Sample #3

e

Occurrence of Teflon

None

None

None

None

None

None

None

None

None

TWR-50012
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21 March 1990
L623-FY90-M120

TO: Distribution

FROM: V. Fitch
Thermal Insulation Design

SUBJECT: CTP-0142, ‘M-52 Spray Booth’, Meeting Minutes, 15 March 1990

REFERENCE: L623-FY90-M112, ‘Meeting Minutes 3-9-90 CTP-0142 (M-S2 Spray
Booth), V. Fitch, 9 March 1990

1.0 INTRODUCTION

The second CTP-0142 (M-52 spray booth) meeting was held 5 March. The
spray booth 1is being qualified for paint and Chemlok application
processes of domes. The spray booth had been previously used for Teflon
application processeg. The meeting was held to discuss results of FTIR
analyses for Teflon (not a test plan requirement) directed via the
meeting held 9 March in response to cleaning/inspection iterations (See
Reference 1).

2.0 SUMMARY

Teflon wvas detected on the walls and ceiling of the M-52 spray booth
subsequent to each of three (1 prior to the test and 2 during the test)
labor intensive solvent scrub/rinse cleaning operations. Direction was
given to perform the subject FTIR analyses prior to proceeding with the
test plan. The subject analyses provided answers to the questions
brought forth during the previous meeting. Following completion of the
action arrived at via the results of the analyses and dispensed in the
subject meeting, direction was given on 20 March to proceed with the test
plan (start at paragraph 8.2.1 B) as written.

3.0 CONCLUSIONS

The conclusion arrived at via the results of the subject FTIR analyses
are listed below.

1) The FTIR analyses vere validated as accurate (no false
positives).

2) Teflon is not present in the spray booth air intake system.

3) The Teflon contamination is spotty.

A023243a
REVISION 0OCNO.  TWR K0012 | vou
SEC ’ PAGE
E-2

ORIGINAL PAGE IS
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4) Teflon particles are, in part, embedded within the booth
surfaces.

5) The cleaning methodology was flawed; contamination was
transferred from area to area.

4.0 ACTION

Repeat the cleaning operation. Perform cleaning such that a discrete
region (a panel) is scrubbed with solvent soaked scotch-brite pads,
scrubbed with detergent and new scotch-brite pads, and then rinsed.
Dispose of solvent and cleaning aids and repeat the procedure for each
panel. After cleaning the entire booth, perform FTIR analyses for Teflon
on the wipes taken over the entire booth. Re-clean any region (not just
the randomly selected wipe area within the region) identified as
contaminated. Repeat analysis for Teflon by taking another random wipe
within the region.

5.0 DISCUSSION

Results of the subject analyses are discussed in sequence with the
conclusions.

1) Some FTIR results were suspected as being false positives due to
background. The suspicion arose from Teflon traces being
identified on the new section of the west wall. Analyses for
Teflon were performed on three wipes taken on the vest wall
(recently constructed) outside of the spray booth around the
environmental monitor and also on a solvent dampened wipe. The
analyses identified that false positives were not occurring.

2) Teflon particles were suspected as becoming airborne due to the
ventilation system possibly being contaminated. Analyses of
wipes taken on the roof by the air intake (1), within the blower
housing (2), on the blower fan blade (1), and on the spray booth
duct work (2) did not identify a trace of Teflon.

3) The detected levels of Teflon were suspected as being skeved due
to the size of each wiped area. The sybject vipes were taken on
a much largeE area (approximately 2 ft” as compared to approxi-
mately 25 in“ for previous wipes). The results vere compared to
results after the second test plan cleaning (see attachment A).

Note that each sample wipe is taken randomly within an approx-
imately 7 x 7 ft region. Therefore, a wipe from an area within a
region may have Teflon identified for one test and a second wipe
from an area within the same region may not have Teflon
identified, and vice-versa. Results of the analyses on the vipes
demonstrate that the contaminated areas are localized or patchy.
Certification of a Teflon free booth requires that all randomly
selected wipes test negative for Teflon.

A023243a
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4)

5)

The Teflon vas suspected as being embedded in/on surfaces. A
localized area of the east wall having obvious residue (oxide) on
the surface was wiped, abraded with emery cloth, wviped, abraded,
and viped again. The FTIR analysis of the vipes identified a
trace of Teflon, a lesser trace of Teflon, and finally no
detected Teflon, respectively. Teflon was embedded within the
visible oxide layer. This layer was removed by the abrasion.

From the discussions of the previous four sections, the conclusion
is formed that the cleaning operation was, in part, moving Teflon
from area to area. The cleaning aids and solvent were not

disposed of frequently and were, hence, a source of contamination

Concurred by:

-5 .
Al

F.

VR N

p; V)anjﬂé;

B. Baugh, Supervisor

Thermal Insulation Design

VWF/pn
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LABORATORY REPORT
08 Mar. 1990

Originator: Vern Fitch
Ext 6344, M/S L62B

Request: LWR 592584
Laboratory log # 02-21-90-31122

Subject: FTIR Analysis of M-52 Spray Booth for Teflon
CTP-0142

FTIR analysis has been carried out on wipe samples taken from the ceiling
and waéizégébghe M-52 spray booth. The samples were taken by wiping an area
about e gﬁuare with a polypropylene wipe wet with Freon TF. The
presence of Teflon was detected by the appearance of the C-F absorbance peaks
at about 1160 and about 1230 wavenumbers.

Occurrence of Teflon

Sample Location Before 1st Cleaning 2nd Cleaning 3rd Cleaning
South Wall #1 (High) Present Present None

{East) *
South Wall #1 (Low) —— -_— —_ None

(East)
South Wall #2 (High) Present Trace None

(West) *
South wall #2 (Low) —- —_— —_— None

(West) *
North Door East Side —— —_— —_— Present
North Door West Side — —_— -_ Present*
East Ceiling #1 Trace Present None

(North)
East Ceiling #2 Trace Present None
East Ceiling #3 None Trace None
East Ceiling #4 Present Present Trace

(South)

TWR-50012
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Sanmple Location

Occurrence of Teflon

Before 1st Cleaning 2nd Cleaning 3rd Cleaning

West Ceiling #1
{North)
West Ceiling #2

West Ceiling #3

West Ceiling #4
(South)

East Wall #1 (High)
(North)

East wWall #1 (Low)
(North)

East Wall #2 (High)

East wWall #2 (Low)
East Wall #3 (High)
East Wall #3 (Low)

East Wall #4 (High)
(South)

East Wall #4 (Low)
(South)

West Wall #1 (High)
(North)

West Wall #1 (Low)
(North)

West Wall #2 (High)

West Wall #2 (Low)
West Wall #3 (High)
West Wall #3 (Low)
West Wall #4 (High)

(South)
West Wall #4 (Low)

None
Trace
Trace
None
Present
Trace
Present
Present
Present
Present
Present
Present
Trace
None

None

Trace

None

None

None

None

None

Trace

Present

Trace

Present

Present

Present

Trace

Trace

Trace

Trace

None

None

Present

Present

Present

None
Trace
None
None
Trace
Trace
Trace
Present
Present
Trace
Trace
Trace
Trace
Trace
None
None
Trace
Trace
None

Trace

None

Trace

None

None

Trace

None

* The low south wall and north door samples were only taken after the 3rd

cleaning.
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In addition to the above test locations, an embedded surface on the east
wall was sampled before and after sanding with the following results:

Sample Location Occurrence of Teflon

East Wall Embedded Surface

Before Sanding Trace
After First Sanding Trace (less than before sanding)
After Second Sanding None

Also, a number of samples were taken outside of the spray booth with the
following results:

Sample Location Occurrence of Teflon

Spray Booth Ceiling Inside None
Air Ducts #1

Spray Booth Ceiling Inside None
Air Ducts #2

Outside Blower Housing None

Outside Blower Blades on Roof None

Outside Roof by Blower Blades None
to Spray Booth

Outside Screen of Blower None

Control Sample #1 None

Control Sample #2 None

Control Sample #3 None

Copies of the FFIR spectra are attached.

? )
DA
R. C. Raisor, Spectrochemical Analysis
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Appendix F
Fifth FTIR Sample Wipes
REVISION DocNo. TR E0012 | vo

SEC I PAGE

F-1

91073-2.6



00 009 0 000l

0 00l 0 008l 00022 0 0092 0 000 O 00%¢ 0 008

L T

GG- L1 .80 06 4DHN 8L

[ i
T T T L AJ T

LOY $8SZ6S UM 'dAVIO ¥1V ‘MO Lg T1ITVM LSV3 'HIOO8 AVYdS TSN

i
+

0¥80 0

$890 07

0sil 0 €660 0

0

90¢l

0

Loyl

0

9191

aoupqgJiosqy

TWR-50012

F-2



)

00 009 0 000t

(1—wo2) JsaqunuaApm
0 00+t 0 0081 0 00¢¢ 0 '009¢ 0 '000¢ 0 '00%¢ 0 008
} } [ 1 1 }

r L

LO:€Z-90 06 4PN 81

T L] L] L ¥ T

COY $8GTZ6S UM 'dNVID MLV 'HOIH L 11VM L1SV3I 'HLOOE8 AVYHAS ZG-N

0

$880

L9Vl 0 leel 0 L ANATNY] gLLL 0 200l 0

0

€861

aoupgiosqy

TWR-50012

F-3



ey

(1—w2) J2qunusADM

00 009 O 000l 0 001 0 008! 0 00¢¢ 0 009¢ 0 000¢ 0 00t¢ 0 008
4 [l I\ } | i }

l

0

r 1 T T T T T T

8% -0¢ - 90 06 4PN 8l €O¥ $8GZ6S ¥M 'dAVID YLV 'MOT C# 1VM 1SV3 ‘H1008 AvddS ZTG-W

68G0

l
-+

L1070

0oLt 0 ¢L60°0 #VQOFO

0

geel

0

gceel

aoupqglosqy

TWR-50012

F-4



00 009 0 0001
[ [

(l—w>2) J13qunuaAbDm

0 o0+l 0 008l 0 '00¢¢ 0 0092 0 '000& 0 00%¢ 0 008
1 3 ¢ § _ }

l

r T

¥Z:8¢:90 06 4DON 81

T L] T T T T

$OY $8GZT6S ¥WM 'dAVIO Y1V 'HOIH T# T1IVM 1SVI 'H1008 AVddS ZS-W

i
+

61600

9890 0

L
~+

£680 0

¢

0

26¢0

0

0201

0

L8111l

0

PSel

aoupQglOosqQy

TWR-50012

F-5



00 '009 O 000! 0 00tlL 0 0091 0 '00¢¢ 0 0092 0 000¢ 0 00+%¢ 0 o008
e 3 I i . Fl i i

(1—wo) JsqunuaADm

¢

-

Bl - 6% 90 06 4PN gl

T I L} T T L)

+

$260 0

+

-+

SO¥ ¥9GT6S ¥MT 'dAVTIO ULV MOT €4 11YM LSV 'HI008 AVYdS TSN

0

lSZ0

0

€¥¥L 0 0421 0 L601

0

L191

0

06Ll

soubpglosqy

TWR-50012

F-6



00 009 0 ‘000!l
1 1

(1—w2) J5qunuUdADM

0 00+1L 0 008l 0 00¢2¢ 0 009¢ 0 000¢ 0 00¢v¢ 0 008

0

) L)

0Z-80-L0 06 4PN 81

T T T Ll L T

90 $8GZ6S ¥MT dAVTIO YLV 'HOIH ¢4 17IVM 1Sv3 'H1008 AVddS TGN

G690 0 11900 £L27S0°0 1N A4Y

6LL0°0

£980 0

8¥60 0

aouDpglosqy

TWR-50012



00 009 0 000l
[4 i

0 00+1 0 008l

(1—wd2) J2qunuaADpm
0 00¢¢ 0 009¢C D 000¢ 0 00+¢ 0 008
{ } I }

4

¥ Ll

0¥ .91 . L0 06 4DW 8l

¥ T

L0V $8GZ6G ¥MmN

T T 1 1

‘3dAVID MLV MO t4 1IVM 1SV3I 'HI008 AVYdS ZG—N

¢

9¢60 0 2990 0

0

otzt

0

8S/1 0 81

¢£€¢0C 0

L0EZ 0

aouUpPQqiOsSQqy

TWR-50012



00 009 0 000l
[\ ]

(1—wo2) JsqunuaADm

0 00+!L 0 0081 0 00Zc¢ 0 0092 0 '000¢ 0 00+%¢ 0 0089
)| 4 } ! } } i

r T

6 ¥Z7-L0 06 4PN 81

L] T T T 1 T

0¥ ¥8SC6S UM 'AIMAVID dLV 'HOIH +# TTVM LSVI 'HL008 AVddS TSN

0

9680 0 £080°0 L1120

ol "0 8860 0

0

gLl

0

99¢!

aosupqgiosqy

TWR-50012



L

(t1—wo) ssqunusAbpm

00 009 0 000l 0O 0o0Ft 0 0081 0 0o0Z¢ 0 009¢ 0 000¢ 0 00+¥¢ 0O 008¢
i 1 L { Il 1 ! I )

r T T + 4 4 } +

67-C¢- L0 06 4D glI 60 ¥8GZ6G 'G3dAVIO ¥1lV '3AIS 1SIM YOOJ HIYON ‘HI008 AVHIS TGN

0

0 0L¢1 0 §2Z1°0 9.0l 0 0¢60 0 8.0

gtGt

0

$99l

32UDQgJOsSqy

TWR-50012

F-10



‘v
n ¥

00 '009 0 0001

(1-wo) 12quNUSADM
0 OOVl 0 008l 0 ‘00¢7¢ 0 '009¢ 0 "000¢ 0 00%¢ 0 008
} l } [ [ l

r T

9Z -Gl .80 06 4PN 8l

T T T T T T

Olb $8SZ6S 'AIdAVID ¥LlV '3QIS LSV3I 3004 HI¥ON 'HI008 AVddS CS—N

0

L¥80 O SLLO

2Lt o 6,.60 0

0 t¥vCl 0

9/¢!

0

80G!

aoupqlosqgy

TWR-50012

F-11



/i
(l—w2) s1squnuaAppm

00 009 00001 0 00+1 0 0081 0 00¢zc¢ 0 009¢ 0 '000¢ 0 '00%v¢ 0 008¢_
o

O

a]

| ©

Y

~I

4°

R

©

N

41°

=~

w

~

1o

o

o

4°

N

N

o

1°

¥0.0¢ 80 06 4PN gl

:r Y8GZ6S UM 'dANV D M1V ‘Lg ONITIID 1SV3I 'HI008 AVHLS TSN

L8]l

25UDQlosSQqy

TWR-50012

F-12



(1—~wo) JssqunuaADpm e

00 009 0 000!t 0 00¥l 0 008l 0 00¢¢ 0 0092 0 000¢ ‘mfmolvm, 0 oown_o
1 ! ' 4 1 ! } } )

o

~d

N

[¢)]

©

o

(o]

wm

(@]

4©

(@)

(e}

(0]

o

4°

o

~

1©

o

(]

S

4°

o

(o2}

1©

87 .0G6-80 06 JDPAN gl N;—..vmmwmm UM 'dAV IO MLV .m* ONITIID L1SV3 'H1008 AVYdS TSN

g8y !

9oUPQgloOsgy

TWR-50012

F-13



00 009
8

O 000t
4

0 00%!
1

0 0081

(1—w2) J1squnusADMm
0 00¢<¢ 0 009¢ 0 000¢ 0 0Ov¢ C oommO
4 J { i

r

T

T

4

9¢ - 8G6-80 06 ‘DA gl

T L 1 L

yo¢l

}—
0

L6yl

0

LL91

0

981

1S0C 0

L$CT 0

cilh v95265 Wm0 ‘P4 ONINI3D 1SV3 'HI008 AVYAS ZG-W

¥Z¥2 0

aoupglosqy

—

TWR-50012

F-14



-

(1—wo) J192qunNuaADM

00 009 0 0001 0 00Vt 0 008! 0 00¢<¢ 0 009¢ 0 000¢ 0 00¥¢ 0 ,oome
} } } Il | 1 } 3

B T ¥ T L) ] L) T

£7-,L0-60 06 4PN 81 :r;vmnNmm WM L4 ONINIZIO 1STM 'HL008 AVYdS TSN

LTI

0

olgl

0

yev!

0

lggl 0 LL91

¥¥0C 0

82%¢ 0

aoupqJiosqy

TWR-50012

F-15



00 ‘009
1

0 000t 0 00+l
} }

(1—w2) uaqunuaADm

0 0081 0 0o0¢¢c 0 009¢ 0 000¢ 0 00t¢ 0 008¢
Il Il ! 1 L )

T T

2G-2Z-60 06 4PN gL

T

T R T 1

m_r..vmmwmm dMTZ# ONITIZO LSIM 'HI00B AVHCLS ZS—IN

0

0vL0 0 9¢90 0 Z€S0 0 8¢v0 0 ¥2¢0 0 02zo

¥¥80 0

aoupgIOsSqy

TWR-50012

—

F-16



0 000t 0 00¥1 0 008l

(l—wd2) J3qunuaADM
0 '002¢ 0 0092 0 000¢ 0 00¢v& 0 008
1 } I

l

T L)

lZ-0¢ 60 06 4PN 8l

1 T T Lf

w—? $8GZ6G UM bg ONINIFD 1SM ‘H1008 AVddS TGN

0

LTLO

toLt "0 ¥y160°0

0 Syl 0 88cl 0

299l

0

681

aoupqglosqy

TWR-50012

F-17



(l—wd2) saquwnuaabpm

Zl.6¢-60 06 4PN glI

T 1 T ) ¥

h—fémmwmm ¥M MO L# TYM LSTM 'H1008 AVHdS ZS—N

0 0001 O 00¥lL 0 008!t 0 ooze 0 0097 O 000¢ 0 00%¢ 8] OomﬁO
1 3 } i } i N |

LE€EI

0

EVAA

0

19l

0

068! 0 [4=7A!

6202 '0

9120

aJupqgiosqy

TWR-50012

F-18



0 ‘0001 0 00V%!1

(1—wo2) J2qunuaADM

0 0081 0 00¢¢ 0 009¢ 0 000¢ 0 00¥v¢ 0 ,oomnO
} ) 1 1 Il )

T T

0G-1G.-60 06 4PN 8l

T T T T 1

mﬁr;vmemm WM HOTIH Lg TTIVM LS3M ‘H1008 AVYdS ZG—N

1211

0

A A

0

986!

0

gL6l 0 ¢S

G80C O

LG22 0

aoubqgiosqy

TWR-50012

F-19



(1—w2) JaqunuaADpm
0 000! 0 00+%! 0 008! 0 00¢¢ 0 0097 0 000¢ 0 00+¢ 0 008¢_
1 | I 1 i 1 i )
o
o]
N
©
N
(=3
[o+]
o
©
N
N
©
s
°
Mo
[
=
~
bt
N
~
N
©
|3V
w
W
o
©
¥0 G0 0L 06 4PA gl 6Lh $85265 W1 MO C# VM 1STM 'HL008 AVHdS TGN -~
EN
w

30uUDqIoOsSQqy

TWR-50012

F-20



A

14

00 009 0 000l 0 00%!
L i 1

(1—wo) 12qUNU3ADM

. Ll ¥

ZZ-Gl-1LL 06 4PN 8l

0 o008l 0 '00¢¢ 0 009¢ 0 '000¢& 0 00¥%¢ 0 _oommO
l ! } ] i )

|} 1 T ¥ T

g9¢!

0

[4%°)’

0

48

0

7.8l

202 0

1122 °0

ONr.¢®mNmm "dAVY IO YLV 'HOIH ZT# 17vM 1S3M ‘H1008 AVYdS CS-NW

L8¢Z 0

soupgiosqy

TWR-50012

F-21



y

00 009 0 000! 0 00+lL
I 1 }

(l—w2) Jssqunusaopm

0 008! 0 002z 0 '009c¢ 0 000¢ 0 00%¢ 0 008¢
3 I } } } T

T T

LZ-GZ- Ll 06 4PN gl

T T T T T

—Nw.¢mnwmn 'dAVTIO ¥1V ‘MO C# VM LSIM HLO08 AVNdS ZG—W

0

oLttt o GG60 0 660

9/Sl1 0 oyl 0 s9c¢l 0

0

Lozl

2oupqiosqy

TWR-50012

F-22



00 009

]

A
(1—wo) JadunusADM

0 000l 0 00¥! 0 o008l 0 00¢? 0 '009¢ 0 000¢ 0 00+¢ 0 008¢,
1 1 } } § i 1 4

o

o

o

N

o

1.

o)

©

®

o

4°

o
~
4©
o
E-N
[0 0]
o

4°
o
W
o)
1@
3
1©
67 .¢¢-LL 06 J4PW 8t NNr.¢®nNmm WM HOIH €4 17VM L1SIM 'H1008 AVYdS ZS-N

ge8l

soubqliosqy

TWR-50012

F-23



(t—wo) Jssqunusabpm

00 009 0 000! O 00+%1 0 0081 0 00Z¢ 0 009c¢ 0 000¢ 0 00+¢ 0 .oommO
1 ) § 1 § il I } ¢

o

(o2}

o

(@]

| ©

o

~

FN

w

4©

o

o 0]

(o]

(o2}

1©

=

ES

%)

1°

®

w

lT.ﬁU

o

N

(&)

1©

£¥ 0¥ LL 06 4PN gI czh PEGTHS MM .?* TIVM LS 'HI1008 AVYdS ZS—NWN

424

aoupglosqy

TWR-50012

F-24



(1—w2) J13qunudADM

00 009 0 000l D 0041 0 0081 0 o0¢c 0 0097 0 000¢% 0 00+¢ 0 008 -
} } } 4 Il 3 1 i S
b o

w
(o]
(o)
1©
(@]
(o))
(e}
o
{©
o
[0 9]
(6]
1
(@]
[(o]
s
o
1°
o
(o))
w
1°
©
o
lo
G§&.0G: Lt 06 4PN Bl ¢Nr.¢®mwmm UM HOIH v TIVM 1S 'H1008 AVddS 26N

sLgl

aoupqlosqy

TWR-50012

F-25



(t—wo) Jssqunusapm

00 009 0 000l 0 00¥1 0 008! 0 '00¢¢ 0 009z 0 000¢ 0 00+¢ 0 .oomm,O
| — { ] I Il } 3 4
@]
w
ESS
~{
©
(@
(o2}
[o 4]
©
O
™
(o))
©
o
w
w0
o
©
o
[04)
(6]
©
N
w
©
90 L€ -2l 06 4PN gy mNr..vmnNmn EJ‘_* TIVM HLNOS 'H1008 AVYdHS ZG—WN

14N

22UDqJlOosqy

TWR-50012

F-26



(1-wo) J43qunNuaADM

00 009 0 0001 0 0O0%! 0 0081 0 ‘00¢¢ 0 009¢ 0 '000¢ 0 00O¥¢ 0 008¢
I 1 1 1 } 1 ! L )
L ] T o
BN
%)
~
©
=)
)
(o))
w
1°
o)
o
)]
w
1©
o
~
~
(o))
f 1©
o
™
o
N
o

46
o
w
oo
oo
1
¥¢ .Gy .¢l 06 4PN gl 9Zv ¥8GZ6S ¥M T TIVM HINOS 'H1008 AVYdS TSN =
=

| ! ! I | | | ) ! ! I | ! | I _ |

aoupqgiosqy

TWR-50012

F-27






T oo corroration

SPACE OPERATIONS

Appendix G

Sixth FTIR Sample Wipes
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Appendix H
Final FTIR Sample Wipes
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/’//né/ /es 7, /2”/?/ Y2
LU/,"", T or
LABORATORY REPORT

16 Apr. 1990

Originator: Vern Fitch
Ext 6344, M/S L62B

Request: LWR 597701
Laboratory log # 04-11-90-32197

Subject: FTIR Analysis of M-52 Spray Booth Wipe Samples for Teflon
Contamination

FTIR analysis has been carried out on wipe samples taken from the ceiling
and walls of the M-52 spray booth. The samples were taken by wiping an area
approximately 2 feet by 1 foot with a methylchloroform wet wipe. The presence
of Teflon was detected by the appearance of the C-F absorbance peaks at about
1160 and about 1230 wavenumbers.

No Teflon was detected in any of the samples.
Samples were taken from the following locations:

Sample Locations

South Wall #1 (East)
South wWall #2 (west)
North Door East Side
North Door West Side
East Ceiling #1 (North)
East Ceiling #2

East Ceiling #3

ORI
East Ceiling #4 oOF gg‘éﬂR’- PAGE Ig
(South) QUALITY

TWR-50012
H-2



Sample Locations

West

West

West

West

East

East

East

East

East

East

East

East

West

West

West

West

West

West

West

West

Ceiling

Ceiling

Ceiling

Ceiling

Wall
Wall
Wall
wWall
wall
wall
wall
wWall
Wall
wWall
wall
wWall
wall
wall
wall

wall

Copies of

-

#1
#1
#2
#2
%3
43
#4
#4
#1
#1
#2
$2
#3
#3
#4
#4

the FTIR spectra are attached.

#1 (North)

42

#3

#4 (South)
(High) (North)
(Low) (North)
(High)

(Low)

{High)

(Low)

(High) (South)
(Low) (South)
(High) (North)
(Low) (North)
(High)

(Low)

(High)

(Low)

(High) (South)

(Low)

—

AN

R. C. Raisor, Spectrochemical Analysis

LAB90104
B1448
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Appendix I

Environmental Fallout Panels FTIR Results

REVISION 00C NO. _E0012 | vou
SEC ‘ PAGE
I-1

91073-2.9



LABORATORY REPORT

12 Apr. 1990

Originator: Joel ward
Ext 5294, M/s 887a

Request: LWR 600037
Laboratory log # 03-22-90-31788

Subject: FTIR Analysis of NVR and Particulate samples from M-52 Spray Booth
for the presence of Teflon

FTIR analysis has been carried out on NVR fallout samples and particulate
samples from the M-52 spray booth. In particular, each sample was checked for
the presence of Teflon residue. The presence of Teflon was determined by the
appearance of the C-F absorbance peaks at about 1160 and about 1230
wavenumbers,

Sixteen fallout NVR samples and sixteen filter samples were tested.
No Teflon was detected with any of the samples.

Copies of the FTIR spectra are attached.

.-/}/ -
AL

R. C. Raisor, Spectrochemical Analysis :
LAB90099 (2n4 Wby

N\

Her Jer Clan Re CTP

B1222 ( /sé  booth gocm'{’fo;’wf Cydé)

Ater 3rd Clean for CTF

(’/f’k botal )

/ 7ad  booth o,oemfiom/ﬂ cyc,/e

TWR-50012
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M3ISA LABORATORY

To: Ralph Raisor
From: Joel Ward
Date: 21 March. 1990

Subject: FTIR analysis of NVR from teflon booth

Ralph,

Please perform an FTIR analysis on the following NVR and
particulate samples:

sample number location

1F freon TF control 1

2F teflon booth middle, east side
3F teflon booth north west corner
aF teflon booth scuth west corner
SF teflon booth middle, west side
&F teflon booth south east corner
7F teflon booth north east corner
8BF TWAL freon TF control 2

1TwyrraAl freon TF control 1

21 teflon baooth south east corner
31 teflon booth scuth west corner
41 teflon booth middle., east side
51 teflon booth middle, west side
61 teflon booth north east corner
71 teflon booth north west carner
81 freon TF control 2

Attach the FTIR spectra to the environmental fallout panel data

sheet, return to M-35A ASAP

Thank you,

duu.w/

Joel Ward

TWR-50012
1.3
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ADVANCED TECHNOLOGY
LABORATORY SERVICES

LABORATORY REPORT

06 Apr. 1990

Originator: R. W. Jessop
Ext. 6238, M/S 695

Request: LWR 594129
Laboratory Log # 03-01- 90-31743

Subject: FTIR Analysis of Bleeder Cloth Filter for Teflon

The FTIR spectrum of the bleeder cloth was obtained by clamping the
material against an ATR crystal. No Teflon was detected on the sample.

A copy of the FTIR spectrum is attached.

- ,
Moz Jore box

/qé#?f Clecnin-

e
//[j/ %\?e
isor, Spectrochemical Analysis

LA890093
B1143

7yresY <

TWR-50012
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LABORATORY WORK REQUEST £3:179
T0
(SIS T
FROM EXTENSION COST CENTER PROJECT NO. TASK SUBTASK
Te L Tznooen 525 H0E"n
OAGANIZATION MAIL STOP WORK ORDER NO USER PCN
. = A Yt ot :

SAMPLE INFORMATION

SAMPLE DESCRIPTION D RAW MATER'AL DATE
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MixX GRIND SAMPLED a8y

TEST REQUIRED OR DESCRIPTION OF WORK REGLNRED, INCLUDE REASON FOR REQUEST
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AN L-jiese Test {3chings Shcixih jzzcerature: "5 23,
vernmiziens 13 et [uoe: TBasiie 2onesitd [rsesnesd Sa2ens G5 saasie
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_Wk 4

dawv Creer:

Looact
81123

Irimrator: V. HEUSSER

Fatlye "oge

| = AdhesiverMera] S = TohezivesOgher
2 = C:hesive/Pdrec: jo 6§ = ddhesy.e/fyzeer
1 - JAkacyvesCheralic 7 = £hegy.eilimer

. TosesyerTherolic 1 = odhecivesLirer

= Unid
= Farlure Comwent

TB = "3k 2rote
B = Putisn Sirce
P = Care| Side

pELER 34-20-72 pat Machine: FIERE Temgarature: T fen. F
“eehmigiant UDURLTETE Tegt Ture! Tens1le cahesion Croschead 3ceed: .5 in/ain
Crass  Yav Max Failure Mode Anaiysis
Test “eguert Oanel Dia  Zecticn Load Stress -
o 1. 0. Serisl fin (ind)  (lbs} {lpsi) { 2 3 & 5 6 1 8 310

1 MoatcTY fLosesy L2 1as 8l 129

2 MR15TT Cooeany 1,327 1%eh 8T 1ee

3 2677 Losepd reer o 89 '™

B WNETT e fger wWsmn 1™

g 2001677 LA LE27 AW T 8 ® p

B 2MELTT Losewd L2733 183 5 75 P

T MA1577 W s A - A V£ " 109

3 1677 1.25 1.227 1037 BAS 109
B.er35e (PRI1: 823 2 ]
2tarsard Ceviation: 8.3
Conff, of Yar: 1.8

Jate: 24-19-7 Test Machire: RIEHLE Temperature: 75 Deg. F
Technician: LD, WALTERS Test Type: 45 Degree Peel Crosshead Speed: 2.8 in/min
Min Kay vy Failure Mode Pnalysis
Tect Segwent Parel Width  Stress Gtress Stress Inches
W, 10, 1D. Serial (in} (pli} tpli)  (pli) Peeled | 2 31 4 5 & 7 8 7 10

1 45 DEC. PEEL oM1ETT Lo 171 18T 199 3 109

2 45 DEG. PEEL MAE6TT o809 1745 174 1838 3.2 12

31 a5 DEG, PEEL 01677 W' SR A OB I L S PR O R 19

4 45 DEG. PEEL R0R1677 9. %X 1787 187,38 189 3.2 199

5 A5 DEG.- PEEL P16 1.0 163.3 1865 1807 16 10

§ A5 DES. PEEL 001677 2, %M 164.7 1837 17B.1 R 1%

7 45 DEBG, PEEL 1677 1R 1577 18ad 1TA 12 199
fverage: 163.1 1836 1733 109
Standard Deviation: 6.6 26 3.8
Coeff. of Var: .58 a0 163
Prepared by the Mechanical Properties Characterization Section of the RLD Laboratories
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1 = AdhesiverMetal 5 = Cohesi/e/Rubber 9 = Yoid
(WA & heeec! ¢ = Cchesive/Odhesive 6 = fidhesive/Rubber 18 = Failure Comment
Wark Order: Bi128 1 = Adhesive/Fhar} i 7 = Cohesive/Liner T8 = Tab Brobe
Nriqinator: V. VEUSSER 4 = Cchesive/Pherlic B = AdhesivesLiner B = Zutton Side
P = Pare] Side
Date: 24-79-29 Test Machine: RIEAE Tewperatyre: 75 Deg. F
Tecnnician: LD, WALTERS Test Type: Tensile Adhesion Crosshead Speed: .5  in/min
Cross  Max Max Failure Mode Analysis
Test Segment Parel Dia  Section Load Stress
Mo, 1D. ID. Serial {in} tind}  (lbs} f{psi) 1 2 3 & 5 6 7 8 9 10
3 001626 1.25008 1,227 1817 8”1 L] %
13 20016% 1,250 1.227 187 Ry 100
' 01636 [.25e@ 1,227 U1 a7 10
12 PRR1636 1.oomed  1.221 75 el 2 % p
13 3163 1.2500@  1.227 1843 855 108
14 o16% 1508 1.227 983 a9 2 e p
15 01636 1.c5008 1,227 1838 8N 100
16 2031094 1,250 1,227 (@0 B%% 108
fiverage (PSD): 822 1 9

Standard Deviation: 35,
Coeff, of Var: 4

s T

Date: 84-12-%9 Test Machire: RIEMLE Tesperature: TS Deq. F
Technician: LD, WALTERS Test Type: 43 Degree Pee] Crosshead Speed: 2.8  in/sin
Nin Max vy Failure Mde Pnalysis
Test Segment Parel Width  Stress Stress Strees  Inches
No, ID. 1D. Serial {in) feli)  (pli}  (pli) Peeled 1 2 3 & § § 7 83 9 1o
3 45 DEG. PERL eed1636 1.ece®  1a5.6  165.7 158.2 16 199
7 45 DEG. PERL 201626 0.73@  156.5  168.3 163.1 14 199
18 A5 DEG. PEEL R 1. pod 152.8  165.1 1%8.8 1.5 1%
11 45 DEG. PEEL eE36 1.0400 188.3  165.8 1r0.1 3.4 189
12 45 DEG. PFEL 2016736 2. %M 162.1 1724 167.8 32 1%
13 4S5 DEG. PEEL 0e01E7% a3 1558 (7.2 1835 L4 109
1§ 45 DEG. PEEL QMEN 1.02¢0 155 167.2  153.9 23 1%
Average: 1525  16R.Q  161.6 109
Standard Deviation: 5.4 2.3 1.4
Coeff. of Var: RASTAR W BN

Frepared by the Mechanical Preperties Characterization Secticn of the RAD Laboratories
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Failure Mode Fey

| = ndhesive/Metal 5 = Cohesive/Rubber 7 = Void
ARE aoect 2 = [ohesive/Adhesive 6 = Adhesive/Rubber 190 = Failure Comment
«rk Order: B11:8 1 = Odhegive/Phemlic 7 = Cohesive/lirer 18 = Tab Brnke
riginator: V. FEUSSER § = Cchesive/Phemlic § = ndhesive/L:irer B = Button Side
P = Pane] Side
Zate: 04-28-°0 Test Machine: RIEMLE Tewperature: TS Dleq F
“echnician: LD, WALTERS Test Type: Tensile Adhesion Crosshead Speed: .5  in/min

Cross  Max Max Failure Mode Analysis
Test Segnent Parel Dia  Section Load Stress
No. 1D, 10. Serial tin) (ind)  (Ibs) (psi) 1t 2 31 & 5 6 1 8 9 19
17 ae01723 l.5008  1.227 1Mt 881 ] 37 p
18 Qea1723 1,500 1,227 106 867 10
17 091723 l.esem 1,227 1e93 863 3 37 P
ce 81723 1.25000 1.227 1816 877 100
| 091723 1.25000 1,227 1212 B3 S £l p
2e 91723 1.25000 1,227 1812 BS 109
23 1723 1.25e0 1.227 174 873 109
24 01723 1,.25008 1,227 1882 BA9 10@
Average (PSD): 858 1 7
Standard Deviation: 2.4
Coeff, of Var: 2.6
Jate: 04-19-99 Test Machine: RIEHLE Tewperature: 75  Deg. F
Technician: LD, WALTERS Test Type: A5 Degree Peel Crosshead Speed: 2.8  in/win
Hin Max fvg Failure Mode fnalysis
Test Segwent Parel Width  Stress Stress Stress Inches
No, 10, 1D. Serial (in) (pli)  f{pli)  {pli) Peeled 2 31 4 S 6 7 8 918
1S 45 DEG, PEEL 1723 1. 0008 157.2  169.4 16A.0 A8 ] 97
16 45 DEG., PEEL 001723 0.9609 154.8 170.3  165.0 3.3 108
17 A5 DEG. PERL T2 1, e 157.8 1718 165.3 1.9 3l 97
18 45 DEG. PEEL 201721 9,980 157,39 17,7 1657 LA 108
19 45 DEG. PEEL ™91723 1, 2009 155.2 172.8 18k.3 3.2 2 %
ce A5 CEB. PEEL 1723 1. 20 158.3  173.7  168.7 15 109
21 45 DEG. PEEL 21723 1. 0009 153.7  173.8 1644 11 109
fverage: 1%.3 1713 165.7 1 N
Standard Deviation: 1.7 2.2 1.5
Coeff, nf Var: 1.88 {.28 8.1
Prepared by the Mechanical Preperties Characterization Section of the P10 Laboratories
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10 May 1990
L623-FY90-M142

TO: Distribution

FROM: V. Fitch
Thermal Insulation Design

SUBJECT: CTP-0142A, Revision B Justification

REFERENCE: L623-FY90-M134, ‘CTP-0142, Bond Strength Test Resultgs,
V. Fitch, 24 April 1990

1.0 INTRODUCTION

The M-52 spray booth qualification test for paint and Chemlok application

processes of domes was conducted per CTP-01424. The spray booth passed
all tests, except, it did not pass the paragraph 8.2.2A test of the CTP.
In accordance with paragraph 8.2.24a, twvo each NBR insulation to steel

and steel epoxy steel (systems tunnel type III) witness panels were
processed simultaneously with the test dome. The insulation witness
panels represented the dome process configuration and the epoxy witness
panels provided a sensitive bond system for discrimination of contami-
nants in the spray booth.

The insulation witness panels had acceptable bond strengths when compared
against the established RSRM witness panel data base. The epoxy witness
panels did not have acceptable bond strength when compared against the
established RSRM witness panel data base. A subsequent investigation
identified circumstances that could account for the unacceptable bond
strengths of the epoxy witness panels. An engineering evaluation test
wvas conducted that verified the cause and affect relationship between the
circumstances and the bond strengths of the epoxy witness panels.

2.0 OBJECTIVE

The objective of this memo is to disseminate the events and rationale
that drove revision B of CTP-0l142A.

3.0 SUMMARY

The introduction of adverse bonding variables to the CTP epoxy witness
panel test mitigates this test failure. The vrongly introduced variables
had a detrimental effect on the bond strength of the epoxy witness panels
as evidenced by the engineering evaluation test. Had the variables not
been wrongly introduced, the test of epoxy witness panels would not have
failed.

REVISION DOCNO.  TWR.A0012 | vo

ORIGINAL PAGE IS sec | Pt
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4.0 CONCLUSIONS

The epoxy witness panels were adversely affected by process variables
wrongly introduced to the test that were not associated with the test
objectives and, hence, a "no test" declaration for the epoxy witness
panel portion of the CTP is justified.

Comparison of the CTP epoxy witness panels with the established RSRM
systems tunnel witness panel data base is erroneous.

5.0 RECOMMENDATIONS
Perform a re-test of the epoxy witness panels.
Revise the epoxy witness panel test method and the CTP accordingly.

Compare test results against a control set instead of the systems tunnel
wvitness panel data base.

6.0 DISCUSSION

Reference 1 details the CTP epoxy witness panel test results, the wrongly
introduced test variables, and the engineering evaluation test procedure.

These items are recapped below.

The insulation witness panels predominantly had cohesive failure and
elastomer strength consistent with the established RSRM witness panel
data base. The average tensile adhesion strengths were 823 and 822 psi
and the average peel strengths were 179 and 162 pli (LWR-600021). The
data base mean are 756 psi and 172 pli.  The epoxy vitness panels
predominantly had adhesive failure and averaged bond strength that was
not within 5 standard deviations of the established RSRM data base mean.
The average tensile adhesion strengths were 2914 and 3875 psi
(LWR-600021). The data base mean is 5588 psi and the mean less five
standard deviations is 3734 psi.

The high occurrence of epoxy witness panel adhesive failure prompted
concern about witness panel preparation. Three variables were identified
as being wrongly introduced to the test. 1) The bond surfaces of the
panels were not prepared with silane primer (adhesion promoter applied to
the systems tunnel case bond surface and vitness panels). Silane primer
precludes adhesive fallure by masking minor surface contamination
effects. 2) The panels remained in the spray booth for upwards of a week
prior to assembly. The steel bond surface had ample time to oxidize.
Oxidation will lower the applicable epoxy to steel bond strength.
Additionally, the test environment of the panels was not controlled and
the distinct possibility exists that adverse unknown variables vere
introduced. 3) The prepared witness panel bond surfaces were covered
with "black poly" while on the panel holder (the Chemloked panels were
left on the floor and uncovered). Manufacturing procedures do not allow
prepared bond surfaces to be in contact with black poly. This procedure
was established after a similar incident when the bond strength of
Chemloked witness panels was suspected as being adversely effected by
transference of contamination from black poly.

A023243a
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The engineering evaluation test objective was to account for the effects
of the test variables introduced during the CTP testing. Preparation of
the bond specimens is discussed below.

1) 2 freshly grit blasted and methyl chloroform vapor degreased
witness panels (designated A and B) were placed in the spray
booth and exposed to a spray booth operational cycle. The
operational cycle simulates the external paint cure cycle and
consists of having the make-up air fans on with booth
temperature at 135°F for 5 hours.

2) 2 freshly grit blasted and methyl chloroform vapor degreased
witness panels (designated C and D) were placed outside of the
spray booth in the M-52 surge area and exposed to ambient
conditions (facility control).

3) 2 freshly grit blasted and methyl chloroform vapor degreased
vitness panels (designated E and F) vere assembled in the
laboratory along with the aforementioned panels (lab control).

4) The bond surfaces of panels A - D & F were not silane primed but
the bond surface of panel E was silane primed. All tensile
buttons vere silane primed to force the failure to the panel
side. Following a 24 hour ambient cure the tensile buttons were
pull tested at a 0.05 inch per minute pull rate.

The engineering evaluation test results are listed below.

% ADHESIVE

PANEL EXPOSURE TENSILE (psi) FAILURE
A BOOTH CYCLE 4225 21

B BOOTH CYCLE 4185 25

C M-52 AMBIENT 3893 40

D M-52 AMBIENT 3850 49

E LAB CONTROL, No. 1 5386 0

F LAB CONTROL, No. 2 3652 34

The conclusions derived through this test are listed below.

1) The spray booth environment exposed panels had significantly
greater bond strength than the surge area environment exposed
panels. This indicates that the spray booth will provide a
better bonding environment for domes than is currently available
for case hardware.

2) The silane primer increased the bond strength 50% for the control
panels. This indicates that silane primer would have
significantly increased the bond strength of the CTP vitness
panels.

REVISION DocNo.  myp

SEC l PAGE
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3) The spray booth panels had greater strength during the
engineering evaluation test than they did during the CTP test.
This indicates that the controlled test minimized the effect on
bond strength from oxidation, "black poly", and/or unknown
variables.,

The engineering evaluation test provides sufficient justification to
repeat the epoxy wvitness panel test. Scrutiny of the CTP test procedure
following the engineering evaluation test lead to the conclusion that the
CTP test method was flawed. Nor should its results be compared with the
systems tunnel data base for acceptance. The reasons for this are 1)
silane primer precludes surface contamination effects and discrimination
of surface contamination effects is the objective of the test, 2) time
lines of systems tunnel surface preparation to primer application and
dome surface preparation to panel primer application are not consistent
which introduces the oxidation variable, and 3) systems tunnel panels are
prepared in final assembly and the CTP test panels are prepared 1in the
lab which introduces a human and facility variable.

Revision of the test procedure was prudent. The re-test is designed to
isolate the spray booth environment exposure variable. Panels (5 total)
exposed to the spray booth environment will be statistically compared
against control panels not exposed to the spray booth environment (5
total). Should the spray booth exposed panels have significantly lover
bond strength than the control panels, the test has failed (Significantly
lover bond strength was defined at the 95% confidence level during the
CTP-0142B TRR). All other process variables will be a constant for both
panel sets. The panel bond surface will not be silane primed for the
primer masks contaminants. All tensile buttons will be silane primed to
ensure that any adhesive failure occurs on the panel side.

The dome is not required per CTP-0142B to be re-processed during this

re-test. A spray booth operational cycle of make-up air fans on and
booth temperature at 135°F for 4 to 5 hours 1is specified and will
suffice. The ability to process the dome in the spray booth has been

identified. The issue to be addressed by this test is vhether or not
there are contaminants indigenous to the spray booth that could become
airborne and be deposited on dome bond surfaces during processing and
that would adversely affect the NBR to steel bond strength.

The proposed test as discussed and the revision to the CTP were approved
via TRR Vednesday, 9 May.

- £/
Lé%&gﬂéb@ﬁﬁ/

Approved by:

<

F. B. Baugh, Supetrvisor
Thermal Insulation Design

VVF/pn

A023243a
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Appendix O

Postperformance Fallout Panel FTIR Data

REVISION DOCNO. TR _E0012 | vou
sEC I PAGE
0-1

91073-2.15



- ST (F‘f;‘* M-)

N

[ nox Aocd s fal -—oos P
Gier bosin Ry cycie
LABORATORY REPORT

20 Apr. 1990

Originator: M-35a
Report to: Joel wWard (Ext 5294, M/S 887A)

Request: LWR 582896
Laboratory log # 04-19-90-32462

Subject: FTIR Analysis of NVR and Filtered Particulate samples from M-52 Spray
Booth for the presence of Teflon
Sampled 16 Apr. 1990

FTIR analysis has been carried out on NVR fallout samples and particulate
samples from the M-52 spray booth. In particular, each sample was checked for
the presence of Teflon residue. The presence of Teflon was determined by the
appearance of the C-F absorbance peaks at about 1160 and about 1230

wavenumbers.

Eight fallout NVR samples and eight filter samples (including ref. samples)
were received for testing.

No Teflon was detected with any of the samples.

Copies of the FTIR spectra are attached.

- _
- And

e

R. C. Raisor, Spectrochemical Analysis

LAB90109

B1448
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Failure Pode kev

. 1 = Adhesive/Metal § = Cohesive/Rubher 18 = Failvre Cosment
LWR 4 : CTP-RA 2 = LohesivesAdhesive b = Adhesive/fubter 1B = lab Brote
Work Drder: HR&1A Y = Adhesive/Fhenolic 7 = Cohesive/Liner B = Button Sige
Originator: V. FITCH 4 = Cohesive/Fhenolit 8 = hdhesive/Liner P = Fanel Side
9 = Vead IT = invalid Test
£
Lates 21KAY98 - - = Test Machine: INSTRASQS Teaperature: 0 Deg. F
Technician: J. WARD Test Type: Type 111 Tenciie (rosehees Sceedr 05 in/rin
) Lross  Fax hax Failure koae #wnelvels
Spac Segrent - Panel Dia  Section Load Stress  —-v-m—mememmmeee
Ne. 0. .. . ID..Serial {in) (in2}  (ibs) (psi) t 2 3 4 5 & 7 B 5 13
1 CTP-§id2 - A 8001405 117880 .97 4305 ¢80 LT F
2 (re-gl42 A ea214035 LIZEBY 8,399 4978 4374 tee
v LTE-1s: A 2001405 LARRE 2.939 S5 8784 et
4 (1p-0142 A DoBLaEsS FoIgzE® B.397 0 4352 438% 15 3
3 [iP-0142 A BRALGES P0BER £.59% 354 453 it se F
6 CIP-g142 © R 0001425 L1280 0,599 4771 477 i1e8
7 (ip-gi42 T A eopides 1.12206  0.7979 S35 5389 109
8 Cip-p142 " B00148S 1.12888  £.999 5@ 5322 535 3
9 UIF-Q0142 A BROI4DS 0BT 8.5%7 2647 845 8 4e 3
1o Cip-g142 A CE21405 {12680 R.99% 4251 4734 2 2 3
tr - CTF-2142 A 9321405 1.i2600  B.979 5458 G442 .ol
12 CIF-2142 A 3001485 1.12668  £.997 4752 4753 1¥ 5% F
Average (FSI): - - - 4748 1 38
Ctandard Teviation: 7e8.9
ceeff. of Var: 4.9
)
£ elared ny the Space Contamination Cotred Lataratory
TWR-50012

Q-2



LR D ¢ CIP-oF

Work Order HR&1A

Griginator: 9. FITCH
\ :

L8} 211AYS8

Technician: J. KARD

Spec Segment - Panel

No. 1. . . .- b Ser
L CTF-8142 F oeeisez
2 [Tp-0142 F 8221582
3 CiF-Ridz F eee1as?
4 C1o-0142 F Bed15e2
5 CIF-€l42 F 2881562
6 Cir-e142 F 9281592
7 Cie-g1a2 - F BR1362
g CIp-0i42 F 23081582
9 Crp-€Hd2 F Qdotsez
10 CIF-2142 F tdeise?
1t CTF-8142 F goeLsez
12 CiF 2142 - F 0@d1sez

Average (F51):
Stangdard De-iation:
Coeff, of var:

?vgézrad 5. tre Space Contasinzticn Control .zdovarsr

Failure Mode Key

1 = Adhesive/Metal 5 = Cohesive/Kubber i@ = Failure Comaent
7 = [chesive/Adhesive & = nghesive/Rubber TR = Tab Broke
3 = Adhesive/Fhenolic 7 = Cohesive/Liner B = button Side
4§ = Cohesive/Phenolic B = Adhesive/Lirer F = Fanel Sice
9 = Void 17 = invalid Test
Test Machine: INSTRASE3 Temperature: 78 Deg. F
Test Type: Type 111 Tensile Crosshead Speed: .ES  1nimin
Cross  hax tax Failure Yode Analvsis
Dia Section Load Stress — ------s--mom-ooomsosssossosoomsTEITITn
ial {in) (in2)  (1bs} {psi) { 2 3 & 5 & 7 8B 9 18
1.17800  B.9°F  ShAY 372 1ea
1.12606  B.99% 338 3322 163
117800 £.557 S50 H0eB 120
Co1ane 8,397 S4sd SALS 1ed
{.1770@  0.350  §719 %7z 108
(L17628  B.9C3  tRdl QA4S 108
1.12909 8.979 5831 06R4 s 3% F
1.12888  8.8%9  S115 0 5119 16 98 P
117680 0,555 e 5600 180
[.17863 8,539 s30T 122
10027300 U959 ST B {oe
1.1783¢  @.939 sS4 R 12@
5383 199
67,3
1.9
CRIGINAL PAGE IS Maa

OF PCOR QUALITY



N

LER ¥ ¢ cip-8a
Hork Order: HR51A
Griginator: v, F11CH
Date: 21MAYSR

Technician: J. WARD

e Panel

ID. Ser

Failure Mzde tey

1 = Adhecive Metal 5 = Cohesive/Ruther 1@ = Failure Comaent
2 = {ohecive/Agnesive & = hdhesive/Rubber 1B = Tab Hroke
1 = Adhesive/Fhenolic 7 = [nhozive/Liner R = Button Side
4 = Cohesive/Fhenalic 8 = Adhesive/lLiner F = Fanel Side
3 = Void IT = Irvalid Tect
Test Machine: INSTR4585 Temperature: 78 Deq. F

Test Type: Type 11 Tens:ije

Lross

Dia Section

Hax
Load

Croschead Soeed: @5 in/min

tax
Stress

Failure Hoce Analysis

Spec Segrent
No. IE.
{ [TP-p142
2 Cir-f142
Ioore-gndz
4 [IF-e142
5 CTF-Q1s2
& CIF-2i42
7 LrF-el42
3 Crrpie2
9 CIF-g142
18 CiF-e142
i JIr-pia2
12 CTF-8142

Average (PS[): - °

Standard Deviation:
Ccetf. of Var:

)

-

B 8978228
B Beee224
B eaeezis
B 3geC 26
B 222eC28
B A0eaI2s
B Do8d2z6
B peRo226
B 8800226
B eree2s
B 2200026

OB BedR226

ial (in) {in2)
1.172660 2.59%9
1.128%8  8.999
12820 8,595
1.1708%  €.3%%
1.02860 R.399
l.rzeee e.999
1,12628  0.559
t.12882  2.999
1.12880  £.§%9
1.17330 2.99%
Lzhee €.9%9
L1258 B.535

frepared av tne Space Contamirat:.or (oftrog tatcrits
+ .

KRR
5B
T63
4642
4338
4:02
Rl

KLEYS

37 LT e -
AN e

i
% Yo

Toin JUALITY

TWR-50012
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Farluve Mode bey

¢ i = Adhesive/Betzl 5 = {chesive/Runber 1@ = Failure Comrent
LR ¥ C1F-06 7 = (ohesive/Achesive § = hdhecive/Rubber TR = Tab Broke
“dark {reece niblf 3= fdhacive/Fhenalic 7 = Cchecive/Liner k = Eutton Side
Qrigiratar: ¥, FITCH 4 = Cohesive/Fhenclic B8 = Adhecive/Liner p = Fanel Side
. 9 = Yoid 11 = lnvalid Test
Pzre: patlant - ~Test Machine: INSIR4SES Teeperature! 78 Des. F
Tethniziant J. WARD Test Type: Type [ iensile Crosshead Speed: .83 in/min
L Cross  Hax Hax failure Node Araiysis
Spet Segment Fanel ’ Dis  Section Load Stress — ----s-mooTomTTITTIImmtTTmIIITT T
Ho. 10. - 1D, Serial (in} {in2) {lbs) (psi} 1 2 3 4 5 & 1 B 3 e
{ CiF-2142 ¢ cepgsld 117800 E.599 4178 4181 e 32 P
2 LTP-142 G GEpesld 1.17888 €.999 28 A8 i 70 3
T [Tr-Bis2 G gcensd4 1.17828  €.957 a5 8448 15 3 P
4 CTF-9142 5 BICRETA 1.17882  £.999 6 SN 138
5 [iF-Bt42 G CCeesld 1.17808  §.39%  47BL 47BS e 9% F
b CF-2i42 £ 0328834 112600 .99 oREY  HEET 123
7 CiF-182 ¢ 8020834 1.17800  0.359 sS4 9187 iee
g Cir-42 £ 2200834 1.12908  2.979  94% 989 L
3 {IF-0142 G 0eadsss 1.17308 ©.599 5118 H132 126
(@ CIF-0142 ¢ kezesis 112636 @.979  5e24  SAET 5 6% F
1t CiF-gid? 6 eaeesd [.12808  2.395  §4E4 48 i
12 T1E-0142 5 B300B34 . 12F80 B.5%9  3RRF %I 162
fyerage [FS1): o : 5242 6 9
gvaniard Teviation: 674.6
tozft, af Yars ’ 12,9
)
frecared ty the Spece Contamination Control Laboratsmy
TWR-50012
RIG -5
GRIGINAL PAGE IS <
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Failure Mode tey

-t

e Lo I = Adhesive/Metal 5 = Cohesive/Rubber 18 = Failure Comeent
LWR & ¢ Cip-0C 2 = Cohesive/Adhecive & = Adhesive/Rubber T8 = Tab Rrote
Work Order: HRe1A 3 = Adbesive/Fhenolic 7 = Cohesive/Liner B = Buttpn Side
Originator: V. FITCH . & = Cohesive/Fhenolic B = Adhes:ive/Liner P = Panel Side
N e o § = Void IT = Invalid Tect
( ’ t:.‘._;~;' Coe -

Date: 20MAYR A Test Machine: INSTRASES Tesperatures T8 Deo. F

Technician: J. WARD Tect 1.pe: Type 111 Tensile Cresshead Speed: .85 in‘ein

: Sl L . . Lress  Fax  May _Failure tode fnalysis

Spec Segrent "™ Panel Dia  Section Load Stress — --------e-eemeeoo |

Ma. < IDy- o——e-1D, Serial {in)- {in2)  (lbs) (psi} !t 2 3 4 5 & 7 B 9 18
{ CIP-0142  C oedeest 1.17800  B.59% 4438 4501 e 3 p
2 CIF-Bt42 - C 8geeosi 1.12800  @.999 4355 458 0 8e F
IOCIF-m4? C aepensl {12800 @.599 4237 4775 eoee F
4 Cip-2142 € peecast 112300 @8.399 412§ 4132 578 f
iooIR-eez __ C eeaoes! 1.12860  0.599 4894 4587 g9 P
& CTr-pia2 ~— C seeeoa! 112808 B.999  fEee 5229 250 p
7 CIP-BL42 - C eapeest 1.17800  8.99%9 54B4 5438 Lee
B CTP-pl42 C Beoces!: 112800  0.359 4447 4459 15 85 P
9 CiP-9142 - . C 8080081 1.12600  8.999 stad 5187 12 e f

18 CTP-8142° . L e8aees1 1.12880 @8.999 5533 5537 1 958 F

1 CTF-eid2 ~ C 0acoes! 1.12800 .99 S140 5144 10 99 P

A2 CIF-8142. '77 € 0620681 1.12808  0.939  dpb6  4L49 10 9 P

Average (P§I}er v tmiei B0 13 63

Standard Deviation: 479.3

Coeff. of Vars P70 0" 00 16.6

) e Ll R
CRICINAL paar i
OF #onR JUALITY
epared by the Space Contazination Control Laboratory
TWR-50012

Q-6



LWh § ¢
Wark Order:
Orioinatar:

hY
:1;: 21MAv0Q
Technician: J. WARD

C1P-8H
HRO1A
V., FITCH

[, FE O

*" Panel’ o
<o~ [0~ Serial

Spec  Segment
Na. 1D
{  CIP-pid2
2 CTP-0142
3 CTE-0142
4 CIF-0142
5 CTF-842
& LTP-N42
7 CiF-8142
g8 CTP-Bi42
9 CIP-Rid2
1e  CTF-9142
11 CTp-1dz
12 CIP-Gl42

fverage {PSI):
Standard Deviztion
Coett. of Var:

K 0RBL4TL
R BRRIATY
H e0a1471
W eeatdTL
K BRBIATL
H 6281871

H 9801471

H eze147l
H 0paLaTL

H pBRL4TY

H eesidTl

W a0t

L T TR

Test Tvpe:

L I
i

pdhecive/Metal

Cohesive/Adhesive
Adhesive/Phenalic

Failure Kode Key
5 = Cohesive/Rubber
= Adhesive/Rubher
= [phesive/Liner

b

7
Cohesive/Fhenolic 8 = Adhesive/Liner

9=

Test Machine! INSTR4SQD

Type J11 Tensile

[ia

{in}

12800
12680
. 1280
. 12680
17800
12878
.12808
12800
12308
.12308
12620
.1:808

Cross
Saction

tpared by tne Space Contasination Contrcl Laboratory

Hay
Load

Void

Temperature: 76 Dec. F
Croschead Speed: .85 in/ain

it
B
F
17

18 = Failure Coeeent

Tab Broke
Button Side
Fanel Side
Invalid Test

Hax Failure Mode Anziysis

Shrpgg  --mm-mmmmmm-memmooemsssosmsoooooeooo
(psi) { 2 3 4 5 & 7 8B 9 12
5453 10
5184 128
S0R7 e 30 P
5534 iee
4954 18 s 4
5654 10
5778 168
5415 5 95 B
3669 4y 88 P
56%2 5093 B
5363 g0
LIS 9 95 F
3377 7 93

6076
11.3

TWR-50012

i)é?!{::i'ﬁai_ Fi;l(;!z
, l
OF POOR QUALITY
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CLWR A ¢
Work Order:
Driginator:

T

Date: -

CrP-gl42 -
LTP-B142
CTF-g142
cre-e142
CIP-8142 =
CIP-8142

CTP-BL42- -
CTP-p142 -

CIP-B142.
- LAz

Standard Devxatlun',

Coeff of Var":'

21NAY9D - K
Technicians V, WARNER "-’

- —s

CTP-B142 \]
CTP-8142 ; =3,

n' 2801280

'D §BO1780

< 0 dasl2ae
"D 2881268

,‘;;,n 8881260
'n ETRET

- Test Type:

<_,_b;;_‘

1.17608
1.12608
117800
112600
1.128¢20
1.12820
1.12608
1.12808
1.12800
1.12r00
1.12388
1.1z6e8

- n!bﬁb

__Cross
Sectxon “Toad - Stress

dhesive/Fetal

chesive/Adhesive
dhesive/Phenolic
oh951§elPhennllc

“'~r'Test Hachxne: lNSfRN4505
Type 111 Tensile

Hax

Freparzd by the Spacé_tpntalination Control Laberatory

* Failure Mode Key
5= Cohe:xve/Rubber
b= Adhesxve/Rubber
7= Cohesxve/txner

8= dhesxve/aner
9 = 1ﬁ
Ienperature-' e

85

Crosshead Speed:

Hax

© 10 = Failure Comment
TB = Tab Rrolke
B = Button Side
T P2 Panel Side
I! z Invalld Tesl
Deg. F
in/ain

] Faxlure Hode Analysxs

- 12 3 4. 5 4 7 4 S
8.999 4335 4338 12 50 F
0.999 5388  539) 595 P
8.999 4302 43p5 10 99 P
€.999 5825  seeg 138
2.999 5421 545 108
8.999 5448 5472 108
B.599 4285. 4288 1@ o9p P
B.999 53178 5374 109
8.999 © 5825 5829 102
B.999 4347 4345 18 52 L p
8.999 5403 sups ‘180
8.999 4908 4589 5 95 P
5888 4 9%
5§7.2
1.1
b ‘Z'l"‘\{'." il :,}f-’h ?"‘
HF PCOR QUALITY TWR-50012

Q8



Failure Mode Fey

. - 1 = Adhesive/tetal 5 = Cphezive/Rubber 1€ = Failure Comeent
LWR ¥ ¢ Cip-01 . ? = Cohesive/Adhesive 6 = Adhecive/Rubber Tk = Tab Erole
Kork Drder: HR&1A 3 = Adhesive/Fhenclic 7 = Cohesive/Liner B = Button Side
Originators V. FITCH 4 = [phesive/Fhenolic B = Adhesive/liner P = Fanel Side

9 = Void IT = Invalid Test
l: 21498 © T " Test Machine: INSTR4503 Temperature: 78 Deo. F

Techrician: J. ¥ARD - Test Type: Type I11 Teneile Crocehead Speed: .85 infrin

- Lross  Max GEY Failure Mode Analysis

Spec tegrent " Panel Dia  Section Llo:d Gtress  ---------mmmmmsmsmemoeoocooecoooooooos
Xa. I, -~ 1B; Serial (in)- - {in2)  {its) (psi) {1 2} 4 5 & 7 8910
{ CTF-gi42 1 8081238 1.1708@  @.977 U1} G136 509§ F

2 CTr-e142 I 0gpi238 112600 B.599 5IFY 8T 1ge
3 CTF-R142 1 aeei238 1.17800  B.997 4408 44 1 98 F
4 CTF-p142 I 83pi2ia f.12026  @.997 G788 §761 LN F
5 CTR-ei42 1 8081238 1,12800  @.757  35ad 384T 108
6 CIF-2142 1 9201238 {.12008  B.937  spl? 8RM% 160
7 CTP-8142 1 8601238 1,12928  ©.939 4426 8419 28 0@ P
g8 CTP-0142 1 #eeL238 £.12980  B.999  Sieé HMTR 108
9 (IF-0142 1 een1238 1.12800  0.935  4B7Y 4877 583 F
18 CIP-2142 I 9091238 1.12828 8,979 4381 4R63 1 58 F
1t Cip-8142 1 aesizi8 1.12808  B.595 1643 444 N F
12 Cip-e142 - 1 pRR123d 1.17688 8.999 5377 5380 5 95 F
Average (P11 < 4999 5 95
Standard Deviation: . - i

Coeff, of Var:

v 4red by the Space Contarination Control Laboratery
e TWR-50012
CiuiGiNAL PAGE IS Q-9
OF POOR QUALITY



-~y A

Hir

N e T SN

g ""tﬂqt -ﬁadﬁﬁex INSTRAS8S

tes o4 !p

ol

Al ,iﬁ’ z Cchesxve/Phenuhc

< Type 1 Tensxle

S _.—-o._-._..,_,_.‘.
N - v

Ubs)

o Fajlure Mode. lev -
§ = Cohesive/Rybber ¥
- Adhesxve/Ruhber
1 Cohesxveleer
'-' 8= Adhesxvellher'

Crasshead Speedz .I5_

Failure Cosment * .
T8 = Tab Broke

‘!_= Button Side - =
P= Pinel'Sxde ey

(psi); *-:.l-.lg—l o '-

L na—mzi

9.999
s {y ] B.999
1‘: 8.999

; ?’5?1_.,12833 - B.9%

; T22808  0.9%9
13 Mllllﬁ:*;«_ 2.999
TE amzax‘; i 0

8.959
8.999

8.99¢

- 0.999

8.999 -

) 5,99‘9.,-._

000 - 4ggs 0y 95.7" _
LI lGHv» R
918 4922° .
U 4907
5224
ST
78 .
046 ! ,
L5248
4925
el 4954...,7‘4 %, “
2175 R
i
GRIGINAL PAGE IS
OF POOR QUALITY
[
{ j \
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LKR § ¢ £1P-8J

Work Order: HR61A
Griginator: V. FLICH
) .
llate: TIMAYRY T

Technician: J. WARD

N R
Hoow

o

Dia

{in)

Adhesive/Ketal

Cohesive/fdhesive
kdhesive/Fhenolic
Cohesive/Fhenolic

~ Jeet Machinet INSTR4IES
Test Tvpe:  Type 111 Tensile

Cross
Section

- {ind)

Max
Load
{1bs)

Failure Fode Kev

5 = Cohesive/Rubber

& = Adnesive/Rubber

7 = Cohesive/Liner

B = Adhesive/Liner

§ = Void

Teaperature: 70 Des. F

Crosshead Speed: 63 inimin

1B = Tab Eroke
B = Button Side
Panel Side

Invalid Test

P
1

Fallure Moce #naiysis

18 = Failure Comeent

Crec Segeent .., Panel
No. 10; - <-1Ds -Serial
CCTP-plaz ) eeeL2s?
2 CTF-R142 J 81257
3ocIe-Rldz . JoRR12s7
4 CIF-6142 1 8881257
5 [TF-142 .o J GOR1257
6§ CiF-p1a2 3 EeRL2y
7 CTP-pi42 o n . J 8081257
8 CTIP-042 ) 8201297
9 CTF-pl42 V.0 0081257
18 CTP-p142 -~ 3 Q881257
1 CTF-u47 oo J BBRLZST
12 CIP-8142

o4 0681257
fiverage (F§1): - i e

Standard DE»iatiOQ:
Loeft. of Var:

)

e pa b e = e e b e s beh e

12608
17808
Lizate
gk
.12303
17382
.12898
.12600
.12g0e
.i2ee0
.iz28¢0
17608

frevered by the Space Contamination Control Laberatory

Cru(

Hax

Stress
(psi) I 2
4180 18 33
3518 iee
5644 e
(X1l [ [4

R

4459 {¢ 58
4532 {0 52

562 18

4901 1e8

5518 10

5003 5 9%

7.3

1.9
BAGL 5
QUALITY

TWR-50012
Q-11
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[ J
TAhcokolf CORPORATION

SPACE OPERATIONS

SPACE OPERATIONS

6 June 1990
L713-FY90-M403

of the M-52 spray bnoth
pass/fail criteria was:

R. Steel-Fpoxy Roneds

confidence level.

confidence level.

The justification for ti
presentation.

O Ron SO Frghae Cuy (4] ER AR

7 W CORPORATION

TO: Distribution

FROM: L. J. Manuel
Test Flanning and Reports

SUBJECT: Update of Pass/fail Criteria for the M-52 Spray
Booth Qualification

REFERENCE : Test Readiness Review Fackage, Titled "CTP-0142
Rev B, Qualification Test for Process Change
Moving the Aft and Fwd Dome Painting and
Adhesives Application Location from the Bottom
of the Paint Pits to the M-52 Spray Booth".

The pass/fail criteria for the steel /apoxy/steel test portion

The revised pass/fail criteria is as follows:

Parss: Tf the exposed panels averages are above the asyatems
tunnel witnesgs panel Adatabase A-basis lower limit, or, if the
~xposed panel set does not have a significantly lower tensile
Aadhesion bond strength than the control panels at the 95%

Fail: If any of the exposed panel averages fall below the
systems tunnel witness panel database A-basis lower limit,
and, the exposed panel set has a significantly lower tensile
adhesion bond strength than the control panels at the 95¥%

qualification has been revised. The

If the exposed panel sat (5 total) has
significautly less bond strength at
the 95% confidence level than the
control panel set (5 total) then the
test failed.

118 change is outlined in the attached

OIS

REVISION




W CORPORATION

SPACE OPERATIONS

TRR Board Concurrence

/ENZ_Qpace D1v151on Sr. V.P.

Space Engineering

SR & QA Board ecretary

I/ e 4@3.,\\ L5

SFC Representative

REVISION 0O0C NO. TWR_ml2 I voL

SEC ] PAGE
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Black
Manuel
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Foth
Plowman
Anderson
Fitch
Mildenhall
Clark
Earl
Braxton
Meyer
Jensen
Moake
Call
Wilks
Furrows
Sutton

LOO
E60
A30
600
200
800
560
L71
L71
Ké8
E60
L72
L70
B24
824
650
L62B
E80
654
692
K68
K68
L72
692
692
E63
L72
L72
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